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PUBLIC INTEREST STATEMENT
We analyze the announcement-period returns of 4315 two-party, non-equity alliances undertaken by U.S. based firms between 1986 and 2015 in 11 industries and find positive returns for all of the 11 industry samples. In aggregate, the returns are higher than reported in prior studies pertaining to alliances. Using proxy variables, we stratify the industry samples whether the alliances in the specific industry are motivated by Exploration, Exploitation, or a combination of both Exploration and Exploitation motive. We find strong evidence that the alliances motivated by the dual motive of both Exploitation and Exploration yield the highest returns, followed in declining order by alliances motivated by the Exploitation motive and the Exploration motive. Results emanating from our cross-sectional regressions can be utilized to design industry studies on alliances and confirm structural parameters of individual industries, especially as it pertains to the cost of capital of the alliance firms. Also, potential future research can explore long-run performance of the alliances.
Introduction
Strategic alliances serve as an important vehicle by which firms seek to strengthen their position in the global marketplace (Albers, Wohlegezogen, & Zajac, 2016; Kale & Singh, 2009; Kumar & Das, 2007; Lavie & Rosenkopf, 2006; Majchrzak, Jarvenpaa, & Bagherzadeh, 2015) . Embedded between organic growth or outsourcing at one end and outright mergers and acquisitions at the other, alliances allow firms to reduce costs, enter new markets, lessen operational and strategic risks, and engage in innovation (Yoshino & Rangan, 1995) . The fundamental idea underlying strategic alliances is that it allows the participating firms to create value, either through the realization of synergies (Das, Sen, & Sengupta, 1998) or through innovation (Hamel, 1991) . The interfirm arrangements can take the form of either an equity partnership or a non-equity partnership in which the partners agree to a set of contractual arrangements. Although strategic alliances have become a popular organizational form, their failure rate is high (Das & Kumar, 2011; Kumar, 2014; Ring & Van de Ven, 1994) . The high failure rate suggests that alliances often fail to create the desired value that the partners anticipated when they entered into an alliance.
Valuation implications of strategic alliances have become in recent years the object of empirical research in finance (Chan, Kensinger, Keown, & Martin, 1997; Chen, King, & Wen, 2013 , 2015 Chou, Ou, & Tsai, 2014; Palia, David, & Reisel, 2008) . On average, alliances yield positive gains to the partner firms. Strategic alliances can take the form of both contractual and non-contractual agreements, joint ventures (JVs) and mergers and acquisitions. The evidence in the context of returns to both stockholders and bondholders around the announcement of strategic alliances indicates that such alliances-different from JVs 1 -result, on average, in positive gains for both stockholders (Chan et al., 1997; Chen et al., 2013) and bondholders (Chen et al., 2015; Chou et al., 2014) . The gains have been attributed to transfer and pooling of technical knowledge (GomesCasseres, Hagedoorn, & Jaffe, 2006) , operational synergy (Chiou & White, 2005) and lower cost of debt that result (Chou et al., 2014) when firms resort to strategic alliances.
Other factors such as, the types of assets invested in, the duration of alliances and the complexities in the contract provisions of alliances can also have a significant bearing on the relative successes of alliances (Reuer & Ariño, 2007) . Robinson (2008) has shown that alliance intensity across industries is positively correlated with the difference in risk between the two industries; alliances are preferred over organic growth when the firm's desired activity differs markedly from its current operations. Ozmel, Robinson, and Stuart (2013) have demonstrated that a start-up firm's prior affiliation with a venture capital (VC) firm makes both future alliance and future VC activity more likely, whereas strategic alliances reduces likelihood of obtaining private capital through venture funding but enhances the probability of future alliances. Alliances thus have a sorting effect on raising funds in private capital markets. Lindsey (2008) shows that alliances are more frequent among companies which share a common VC firm, since the prospect of sharing common information provides lucrative exit strategies for the VC firms. In the syndicated loan market, alliances lead to a reinforcing effect as Champagne and Kryzanowski (2007) have shown, one alliance leading to higher probability of future alliances.
Evidently, cooperative arrangements between firms in alliances help them overcome competitive forces, improve operating efficiency and financial profitability, reduce overall risk of their enterprises, and manage resource-intensive projects better through the realization of synergistic gains and the sharing of technical knowledge without having to make full-fledged investments in technology and market-share-enhancement efforts all on their own. Trust between partnering firms and the need to develop control mechanisms when information asymmetries prevail are important determinants in developing confidence in partner cooperation in alliances (Das & Teng, 1998) . Alliances provide partner firms with valuable real options in investment decisions and need for real investor control diminishes when the target firm brings in more resources to the alliance contract (Dessein, 2005) . Procedural fairness improves cooperation results and has a direct effect on operational outcome (Luo, 1998) .
Clearly, the operational benefits of alliances have been explored under a wide array of circumstances. Although, the interface between the partners in alliances is an extremely important determinant of success, it must also be recognized that the environment within which alliance partners operate is equally crucial. Specifically, salient characteristics of industries in which alliances have undertaken will vary and the potential for gains from alliances across industries will differ as well. Industries differ at a fundamental level and their embedded characteristics are assuredly important determinants of whether an alliance in a specific industry is more likely to succeed than in another. The gains from strategic alliances are likely to be higher if they are managed over time to reflect the competitive strategy of the firm and the firm's industry is dynamic enough to permit the alliance management capabilities to flourish (Goeltz, 2014) . Not only are the partnering firms required to be better positioned to realize higher gains, the industry itself would have to be predisposed to delivering such relatively higher gains to the firms participating in alliances.
For example, in some industries, alliances may be motivated to reduce the forces of immediate competition partner firms face, whereas in others firms may form cooperative arrangements only to approach jointly the overall uncertainties of the future. Furthermore, in some industries, alliances may be formed when it is possible to reduce the average cost of production by reducing the level of resources devoted by each of the firms to a function undertaken by both firms prior to the alliance, whereas in some industries, firms may form alliances to share in the high research and development expenditures related to an untried process or technology. In the former case, the alliances are presumed to be motivated by the exploitation objective wherein the gains are limited but are likely to occur fairly soon, and in the latter by the exploration motive wherein the potential gains could be notably higher (March, 1991) but over a longer time horizon. Viewed differently, in alliances based on the exploitation motive, the gains are targeted in the short run and in alliances based on the exploration motive, the gains are realized in the long run (Vagnani, 2015) .
Also, the role of industry context in shaping the value creation potential of alliances with a multitude of motives has rarely, if ever, been considered explicitly in the alliance research to date. The one significant factor that seems to be missing from prior lines of inquiry into the success potential of alliances is the industry context under which alliances are formed. Not only do industries differ markedly in terms of the significant embedded characteristics, they also respond differently to market forces and conditions. One factor which significantly influences alliance success or failure in one industry might turn out to be an insignificant factor in another. The overall motives for the alliances-whether exploration, exploitation, or a combination of both exploration and exploitation (referred to as the dual motive hereafter)-could be a significant determinant as to which factors are particularly important in creating value gains in certain industries.
We explore which motive (exploration, exploitation, or dual) is present in alliances in each industry using pre-selected proxy variables that identify each motive. In addition, we examine which motive creates the highest value using average cumulative abnormal returns (ACARs) for each motive. To the best of our knowledge, our study is the first to empirically explore this issue. We find that the ACARs around the announcement of strategic alliances are positive and statistically significant for all the 11 industries we study in this paper, with Drugs posting the highest return (2.69%) and Wholesale trade for non-durable goods the lowest (0.84%). We find strong evidence that the alliances in (a) the Business Services; Computer and Office Equipment; Electronic and Electrical Equipment; and Telecommunications industries are Exploration motivated; (b) the Investment & Commodity Firms; Dealers, and Exchanges; Measuring, Medical, Photo Equipment and Clocks; Prepackaged Software; and Wholesale Trade-Durable Goods industries are motivated by Exploitation motive; (c) the Communications Equipment and Drugs industries are motivated by both Exploration and Exploitation motives; and (d) the Wholesale Trade for Non-Durable goods industry, the motive is not clear. The ACAR for both Exploration and Exploitation (dual) motivated industries is the highest at 2.2%, thereby creating the most value, followed by the Exploitation motive at 1.58% and the Exploration motive at 1.23%.
The remainder of this paper is organized as follows. We begin by discussing the industry context and hypothesize how different aspects of the industry context might potentially influence the value creation potential of alliances formed within that industry in Section II. In this section, we also characterize the key differences between alliances motivated by the exploitation and the exploration objectives and how they relate to the short-term and long-run strategies of firms engaged in alliances. Section III presents the data, sample, and the methodology adopted in this study. Section IV presents the results and Section V discusses the findings and concludes.
The nature of the industry environment and its influence on alliances
Industries vary in terms of how profitable they are (Porter, 1985) . The attractiveness or the profitability of a given industry is dependent on the industry's growth rate (Yamakawa, Yang, & Lin, 2011) , the competitive dynamics in a given industry (Lavie, Stettner, & Tushman, 2010) , and environmental dynamism (Lavie et al., 2010) . If an industry is growing rapidly, it provides firms with new market opportunities and new technologies to explore (Yamakawa et al., 2011) . If an industry faces challenges in terms of growth opportunities, firms will form alliances to reduce costs, expand market share, and make optimum use of jointly owned resources. Competitive dynamics in an industry depend on the bargaining power of buyers and suppliers, threat of substitutes, barriers to entry, and the extant inter-firm rivalry (Porter, 1985) . Competition can be intense or it can be low. When the competition is intense, prices will be declining, margins will be lower, and organizational slack reduced (Lavie et al., 2010) . Firms will form alliances to alleviate the pressures arising out of competition with the explicit goal of reducing average costs. The environmental dynamism of an industry refers to the degree to which an industry's environment changes unpredictably (Dess & Beard, 1984) . In a dynamic environment, a firm's existing set of products and services no longer produce the requisite value (Sorenson & Stuart, 2000) . There is the need to reinvigorate the firm's portfolio and firms have the choice of either going about alone in terms of generating new possibilities when the risks are manageable and project costs are feasible or forming alliances when the risks are high and the potential costs of spanning new opportunities are exorbitantly high.
2.1. Industry environment and the value creation potential of alliances: exploration, exploitation, and the dual motive for alliances
Organizations engage with their environment either through exploration, exploitation or both (March, 1991) . March (1991) defines exploitation as " refinement, choice, production, efficiency, selection, implementation, and execution" whereas exploration is defined as involving " search, variation, risk taking, experimentation, play, flexibility, discovery, and innovation". Exploitation involves building on an organization's existing knowledge base, whereas exploration involves moving away from the firm's existing knowledge base (Lavie et al., 2010) . Exploration also involves a longer time commitment (March, 2008) . There is an inherent tradeoff between exploration and exploitation (Lavie et al., 2010) . The tradeoff revolves around the choice between short-term productivity and long-term innovation, stability and adaptability, and short-term and long-term outcomes (Lavie et al., 2010) . One of the fundamental differences between exploration and exploitation relates to the short-term and the longterm organizational performance. As Vagnani (2015) notes "The literature has emphasized that exploration-oriented activities tend to produce wild ideas and actions that lead to returns with large variances and relatively low means, especially in the short term". Consistent with this line of reasoning, Vagnani (2015) has demonstrated that exploration is positively linked to long-run organizational performance, whereas exploitation purports to leverage gains in the short run. In sum, a balance between exploration and exploitation is necessary for optimum performance enhancement. However, the proper mix of exploration and exploitation is "contingent on a number of factors, including the strategy and the external environment" (Goeltz, 2014) .
A basic premise in strategy is that a firm's strategy should be consistent with the environment in which it is operating in (Lawrence & Lorsch, 1967) . A key implication being that in some industry environments, exploration might be the preferred strategy, whereas in other environments, exploitation might be the strategy of choice. In dynamic environments, exploration is essential to survive and prosper because shifts in demand make a firm's current portfolio of goods and services unattractive to the market (Lavie et al., 2010) . In industries where competition is intense, exploitation once again becomes the preferred strategic option to exercise. As Lavie, Stettner, and Tushman, 2010 note "Intensifying competitive pressures call for exploration that can drive change and nurture new sources of competitive advantage". It has also been maintained that in high-growth environments, exploration is also the preferred strategic posture as in these markets there is frequent emergence of new technological and market opportunities (Yamakawa et al., 2011) .
Alliances based on exploitation and exploration motives differ markedly in terms of utilization of existing resources. Exploitation alliances leverage a firm's existing capabilities, whereas exploration alliances are alliances in which a firm is engaged in the task of acquiring new skills and knowledge with the objective of enhancing long-run performance (Koza & Lewin, 1998; Smith, Callagher, & Huang, 2014; Yamakawa et al., 2011) . Scholars have explored the linkages between alliance type (exploitation vs exploration) and firm performance. Some studies suggest that both types of alliances positively contribute to a firm's performance (Durand, Bruyaka, & Mangematin, 2008; Lin, Yang, & Demirkan, 2007) , whereas other studies suggest that there is a difference. Hoang and Rothaermel (2010) suggest that exploration alliances have a negative impact on performance, whereas exploitation alliances are positively linked to performance. Perhaps, the discrepancy can be bridged by recognizing that the differential performance may be a function of timing with exploitation alliances bringing in more immediate reward (Smith et al., 2014) . As alliances based on the exploitation motive yield short-term benefits and alliances based on the exploration motive long term, firms may want to achieve a balance between the two and this is what actually has been observed in practice (Lavie & Rosenkopf, 2006) . The performance in such alliances based on the dual motive has the potential to surpass the performance of alliances based solely on the exploitative motive or the explorative motive. We thus construct the following two hypotheses for the study.
Hypotheses for the study
Hypothesis 1A: Alliances in industries based on the exploitative motive will post higher average cumulative abnormal return (ACARs) around the announcement of alliances relative to alliances based on the exploration motive.
Hypothesis 1B: Alliances in industries based on both exploration and exploitation motives (dual motive) will be awarded with the most value benefit measured by the ACARs over the announcement period due to the incremental short-term as well as the long-term benefits arising out of the alliances.
3. Data, sample and methodology
Data and sample
The SDC database 2 was utilized to identify strategic alliances undertaken by US-based firms and the announcements of these alliances were recorded during the time period 1980 to 2015. 3 We focused on strategic alliances which can range from research and development agreements to licensing and distribution arrangements. A strategic alliance is a collaborative agreement in which the partners retain their independence while simultaneously collaborating either through the development of a new entity (e.g., JV) or through a contractual, non-equity arrangement (Yoshino & Rangan, 1995) . Our study considers the latter category exclusively.
The following criteria were applied to arrive at a sample of 4940 two-party strategic alliances between publicly traded firms: (a) the alliances had to be completed, (b) the alliances were restricted to only two party strategic alliance 4 , (c) both firms were publicly traded firms, (d) returns data and balance sheet and income statement data for the firms were, respectively, available on CRSP (Center for Research in Security Prices) and COMPUSTAT. The 4940 firms were drawn from 57 industries as per SDC classification. We further restricted the sample to include completed twoparty strategic alliances by publicly traded firms only in those industries which had more than 100 alliances reported in the total sample of 4940 firms. This resulted in a final sample of 4315 completed two-party strategic alliances by publicly traded firms in 11 of the 57 industries included in the original sample of 4940 firms. The 11 industries included in our sample are:(i) business services; (ii) communications equipment; (iii) computer and office equipment; (iv) drugs; (v) electronic and electrical equipment; (vi) investment and commodity firms, dealers, exchanges; (vii) measuring, medical, photo equipment, clocks; (viii) prepackaged software; (ix) telecommunications; (x) wholesale trade durable goods; and (xi) wholesale trade non-durable goods.
It is worth mentioning that the 11 industries were not chosen according to any preconditioned criteria. Rather, the relative frequency of total number of alliances in each of the 57 industries that were represented in the aggregate data led to the inclusion of 11 industries in the study. Based on the number of alliances in each of the 57 industries over the time period for the study, we deemed that 100 alliances in any industry was an appropriate cut off for inclusion in the final sample.
Our final sample comprises 4315 two-party strategic alliances completed by public firms during the time period 1986 to 2015, and the final sample of alliances was drawn from only 11 of the 57 industries as they (the 11 industries) met our cut-off criteria that number of alliances within a given industry should be 100 or more. Since, the objective is to get insights into the motive of alliances within a specific industry which reported a significant number of alliances during the time period for the study, we omitted industries in which the number of alliances were fewer than 100. 5 Table 1 shows the distribution of total number of 4940 alliances and 770 JVs across 57 industries as per the SDC classification. We show the number of JVs for demonstrative purposes only. We do not consider joint ventures in this study. Table 2 lists the distribution of the number of all completed two public firm alliances across the 11 industries that were selected by the criteria to be included in the sample (the industry would be required to have at least 100 two-party completed alliances) during the period 1986-2015, all completed two public firm joint ventures during the same period , and the number of sample alliance firms available on CRSP and COMPUSTAT during the 1986-2015 and 1986-2012 time periods. Table 3 lists, for demonstrative purposes only, the aggregate year-wise distribution of all completed two-party, alliances 1986 to 2015 we chose to study. Our final sample of number of alliances reduced to 4315 from 4940 when we considered only two-party, completed alliances in the 11 industries. In 4315 two firm alliances, the number of firms available on both CRSP & COMPUSTAT equals 5273 over the period 1986 to 2015 and 5197 over 1986 to 2012. The final sample consisting of 5197 firms over the period 1986 to 2012 was used for empirical analysis due to the presence of Incremental Cash Flows (ICCF) variable which is calculated over three-year window after the alliance announcement.
Of the 11 industries represented in the 4315 alliances included in our study, alliances in the Business Service industry reported the highest number of alliances (1335) and Measuring, Medical, Photo Equipment, Clocks the lowest (123). The aggregate number of alliances took off in the year 1990, rapidly increased until 1997, began to steadily decline until 2008 after which the number of alliances declined more steeply until 2015 when there were only two alliances in all of the 11 industries considered in our study.
Methodology
We estimate the abnormal returns with a standard pre-event estimation window of (−255, −46) trading days prior to the event date. Equation 1 depicts the relationship between stock returns and market returns over the pre-event estimation window:
where R it = the daily return of the stock i on day t, R mt = the return on the CRSP value-weighted index on day t.
Using the coefficient estimates from regression in Equation 1, the expected return (R it ) for a stock i on day t is calculated by equation 2 below:
For each firm, the daily abnormal return (AR it ) and the CAR are calculated in the event window (−2, +2) for examining the extent to which the stocks respond to the event. The AR it is calculated by equation 3 below: The CAR is calculated using equation 4:
For each of the subsample of firms included in each of the 11 industries, we computed the ACARs for the five-day (−2, +2) 6 window surrounding the announcement of the alliances utilizing an equally weighted market index within the market model framework. We found the ACARs for the two participating firms in the alliance for the five-day window surrounding the announcement of the alliances in each of the 11 industries. We then ran multiple regression analysis for each of the 11 industry subsamples with the CARs for the (−2, +2) window as the dependent variable and an array of explanatory and control variables. We list and elaborate on each of the explanatory and control variables below.
Explanatory variables
We propose in this paper four categories of explanatory variables which we hypothesize can contribute to the value of strategic alliances. They are related to (a) the growth options available to the participating firms, (b) sources of possible gains from synergy, (c) real options available to the participating firms to combat competition and alleviate financial constraints, (d) opportunities for cost and risk reduction available to the partnering firm. We surmise that growth options available to participating firms and gains from synergy are associated more with alliances initiated by exploratory motives, whereas real options to combat competition and alleviate financial constraints and opportunity for cost and risk reduction are associated more with alliances initiated by exploitative motives. We assume that gains to explorative alliances will be better explained by the growth options and synergistic benefits variables, and gains to exploitative alliances would correspondingly be better explained by factors representing opportunities for alleviating financial constraints, reducing costs and risks through alliances. We will now briefly describe the variables under each of the four categories.
Growth options
To assess the impact of growth options available to the participating firms on the gains from alliances, we consider two variables, market to book value (M/B) of the firms and annual sales growth (SALESG%). Firms with high M/B values and higher SALESG% are doing well as independent firms and will presumably engage in explorative alliances to further their gains. Such alliances are more likely to post gains arising from such cooperative arrangements. If the CARs of one industry is explained by this variable, we assume that the alliances in this industry are likely to be motivated by the exploration motive. We are drawing inference about the motives of alliances across industries from the statistically significant effects of proxy variables we have chosen to depict exploration and exploitative motives on the respective announcement period CARs in specific industries.
Synergy
To account for the impact of synergy on the value creation from alliances, we consider two variables, ratio of research and development (R&D) expenses to sales (R&D/SALES) and the ratio of incremental cash flows (ICCF) over a three-year period after a cooperative activity is announced (as defined in Chen et al., 2015) to market capitalization (ICCF/MKTCAP). R&D expenses serves as a proxy for potential gains to participating firms, especially in the context of non-equity, explorative alliances, wherein large outlays in terms of R&D expenses is necessary for long-term gains and the partner firms would prefer to share the expenses. Whereas ICCF gauges the extent to which the alliance lead to gains for the participating firms after the alliance, especially in the context of alliances undertaken with an exploitation motive, wherein the pressures to realize monetary gains is more intense and thus the immediate cash flows will have to be larger after the alliance is formed. Alliances undertaken with exploration motives are characterized by greater uncertainty and can take longer time to realize gain,s whereas alliances undertaken with the exploitation motive purports to gain the benefits sooner with minimal risks. Thus, exploration-based alliances are expected to reap larger gains on account of the larger R&D expense measure but unlikely to show immediate gains in cash flow immediately after the alliance, whereas alliances based on the exploitative motive would post higher gains when the ICCF/MKTCAP measure is larger. In regression analysis, the R&D/SALES variable will post a positive sign for explorative alliances and the ICCF/MKTCAP will post a positive sign for alliances motivated by the exploitative motive.
Competition and financial constraints
Cooperative activities give the participating firms the option to engage in investment opportunities without being committed to them during the signing of the alliances. Such investments can be directed toward combating product market competition or undertaking steps to obviate financial constraints. Alliances influenced by these industry circumstances are more likely to be based on the exploitation motive; such alliances will purport to overcome current problems for short-run gains. Motivated by Chou et al. 2014 , we include two firm-specific dummy variables to incorporate the effects of competition and financial constraint encountered by the firms. We construct a competition dummy, COMP, that takes the value of 1 if the firm's excess profit-cost margin is negative and 0 otherwise (Gasper & Massa, 2006) . Excess profit-cost margin is the difference between the firms' operating profit margin (ratio of operating profit to sales) and the average industry profit margin. Firms which are able to surpass the industry average in terms of profit margin are deemed as more able to combat competition. Thus, a value of 1 for the COMP variable will indicate that the firm is facing greater competition and is unable to post positive excess profit-cost margin.
To capture the extent of financial constraint experienced by firms, we construct a dummy variable Kaplan Zingales (KZ) Index that takes on a value of 1 if the firm places above the median as ranked by the KZIndex 7 and 0 otherwise (Kaplan & Zingales, 1997) . Companies with higher KZ values are more likely to experience difficulties when financing conditions tightens. We expect a higher KZ value to be associated with alliances undertaken to meet competitive pressures in the industry.
The third variable we include under this category is a measure that purports to gauge the extent of funds flow deficit (DEF) experienced by firms and the measure is defined as the ratio of DEF to sales (DEF/SALES), where DEF is calculated as per Frank and Goyal (2003) . 8 We hypothesize that alliances based on the exploitation motive will reap higher benefits on account of higher values for all of these variables. That is, firms engaging in alliances motivated by the exploitative motive will post positive signs for the independent variables COMP, KZ and the DEF/SALES variables in regression analysis. On average, the coefficients of these variables will be higher for alliances motivated by exploitation rather than for exploration motive.
Opportunity for cost reduction
Alliances are often undertaken to reduce costs experienced by the participants prior to the alliances. To capture the effects of cost reduction, we incorporate the variable operating cost to sales (OPCOST/SALES). Alliances geared toward exploitation motives will tend to benefit when the ratio of operating cost to sales is high as the alliance would be sought only to reduce such costs. Such alliances will be formed to jointly reduce costs when they are high prior to the alliance.
To summarize, the three variables, M/B, SALESG%, and R&D/SALES, would be expected to influence alliances motivated by the explorative motive, whereas the five variables, ICCF/MKTCAP, COMP, DEF/SALES, KZ, and OPCOST/SALES, would be expected to influence alliances motivated by the exploitative motive.
Control variables
We include in the multiple regression model a control variable for the type of alliance 9 -either licensing arrangement motivated (LIC) or research and development motivated (RD)-and five other firm-specific control variables: (a) Total Assets (TA); (b) Leverage ratio (LEV); (c) Return on Assets (ROA); (d) Capital Intensity (CAPINT); (e) Cash and Cash Equivalents to Total Assets (CA&EQ/ TA); and (f) Altman Z-score (ALTZ). The Altman Z-score is the output of a credit-strength test that gauges a publicly traded company's likelihood of bankruptcy. The Altman Z-score is based on five financial ratios that can be calculated from data found on a company's annual 10K report.
10 Low scores portend higher bankruptcy likelihood, whereas higher scores reflect financial soundness. Firms with higher likelihood of bankruptcy (lower Altman Z-score) are expected to post gains from cooperative arrangements-exploitation or exploration based-and we expect the sign of this independent variable to be negative in regression analysis. That is, firms will form alliances when the risk of bankruptcy is high. The variables and their definition is summarized in Appendix A.
Empirical regression model
We employ the following regression model to empirically test Hypotheses 1A and 1B: Table 4 presents the five-day (−2, +2) ACARs for the participating firms around the announcement of alliances for the 11 industries included in the study. All ACARs are positive and statistically Drugs, Communication Equipment, and Telecommunications are industries which rely on research and development and technology sharing for their competitive edge. Intellectual property protection plays an important role in the pharmaceutical industry (Mergent, 2016) . In recent years, the biotechnology sector has fueled the growth of this industry. The USA leads in global biopharmaceutical R&D (Webreports.mergent.com., 2016) . The development of a new drug is both costly as well as timeconsuming. It can take about 10-15 years to develop a new drug. Companies are constantly engaged in a battle to increase their market share (Johnson, 2014) . But, in view of the high costs of bringing new technology to fruition, strategic alliances are very common in this industry. Manufacturers seek to differentiate their product and this suggests a heightened importance of R&D.
Empirical results

Cumulative abnormal returns
The telecommunications industry is also extremely competitive with service providers under pressure to enhance their networks with the objective of increasing the transmission speed (Johnson, 2014) ; strategic alliances are also very common in this industry. Likewise, Communications Equipment, Investment, Commodity Firms, Exchanges and Measuring Instruments industries are capital intensive industries requiring harnessing novel technologies and ideas. Despite the intensity of competition faced by the participating companies, the uncertainty of efforts to generate new products and technology encourages strategic alliances.
On the other hand, Computer and Office Equipment, Electronic and Electrical Equipment, Prepackaged software, Business services, Wholesale Trade for both Durable and Nondurable goods are highly competitive industries with intense pressures for patent protection and cost containment. Alliances in these industries are not uncommon but they are motivated more by tactical concerns than strategic.
We perform cross-sectional regressions using the proxy variables to identify and test our hypotheses of exploration, exploitation, or combination of both exploration and exploitation motive for alliances in each industry.
Regression analysis
In this section, we examine the CARs for the firms in each of the 11 industries and explore which of the factors we have included in our study contribute significantly to the gains recorded for the firms in each industry around the announcement of the alliances. Table 5 provides the descriptive statistics for each of the independent and control variables we have included in this study for the alliance firms in 11 industries from which our sample has been drawn. We provide the mean and median of each variable listed in Table 5.   Table 6 , Panels A, B, and C reports the coefficient estimates and t-Stats for each of the alliance control variables, firm control variables, and the four sets of explanatory variables separately for the alliance firms in each industry from the regression analysis (equation 5) undertaken for each of the 11 industries. All variables have been calculated utilizing data pertaining to the year-end immediately preceding the announcement of the alliances.
The LIC alliance control variable is statistically significant and negative for the Communications Equipment industry and statistically significant and positive for the Computer and Office Equipment industry. Thus, licensing-based alliances is viewed positively in the Computer and Office Equipment All coefficient and t-stat are robust estimates using White's method, White (1980) . *** denotes significance at 1%, ** denotes significance at 5% level and * denotes significance at 10% level.
industry, whereas in the Communications Equipment Industry, they are viewed negatively. The RD alliance control variable is statistically significant and negative for the Electronic and Electrical Equipment industry and the Telecommunications industry, implying that alliances motivated by sharing of research and development potentials by the participants in these two industries results in loss of value for such alliances. That is, for these two industries, greater reliance on R&D results in lower gains. We predicted a positive sign for the Telecommunications Industry.
The firm control variable lnTA is statistically significant and negative for Business Service industry and Computer and Office Equipment industry, implying smaller firms which benefit from alliances in these two industries. LEV is statistically significant and negative only for the Communications Equipment industry, which, as is commonly known, is relatively more leveraged than other industries. Higher LEV in the firms entering into alliance in Communications Equipment industry results in lower returns. ROA is statistically significant and negative only for the Drugs industry. Alliance Firms with higher ROA in Drug industry post lower returns likely due to the fact that the firms with higher ROA prior to alliance in the drug industry are not viewed favorably after the alliance. Neither CAPINT nor CA&EQ/TA is statistically significant in any industry. ALTZ is negative and significant for alliances in the Business Services, Computer and Office Equipment, Drug, and Wholesale Trade-Durable Goods industry suggesting that the firms in financial distress in these industries are likely to benefit from alliances. ALTZ is positive and significant for alliances in the Electronic and Electrical Equipment industry suggesting that the lower distress firms benefit from the alliances in this industry.
Identification of alliance motives
Using the results depicted in Table 6 , Panels A, B, and C, we identify which motive is predominant in each of the 11 industries we have examined in this study. Based on the sign of the coefficients and statistical significance of the proxy variables selected to represent the exploitative, explorative or the dual motive for alliances in these industries, we group each of these 11 industries into respective categories by the motives.
Alliances in Business Services industry exhibit strong evidence of Exploration motive since SALESG% and R&D/SALES are positive and significant. The OPCOST/SALES is negative and significant, which suggests the motive is not likely to be Exploitative. Alliances in the Wholesale Trade-Durable Goods industry exhibit strong evidence of Exploitation motive since COMP is positive and highly significant. Results for Exploration motive are mixed since the SALESG% is positive and significant while the R&D/SALES is negative and significant.
Alliances in the Communications
There is no clear motive for Wholesale Trade-Nondurable Goods industry since M/B and are negative and significant while the SALESG% is positive and significant suggesting mixed results for Exploration motive. A negative and significant DEF/SALES provides evidence that Exploitation is not likely to be a motive.
Average cumulative abnormal returns for each of the four categories of alliances
In Table 7 , we summarize the placement of 11 industries into four categories by motives: dual, exploitative, explorative, and unclear motives. Table 7 also provides the ACARs for each group. Alliances in the dual motive industries have the highest (2.20%) ACARs, followed 1.58% in exploitative motive industries, 1.23% in explorative motive industries and 0.84% in the group which does not portray a clear motive. Therefore, we find strong evidence in support of our hypothesis that the alliances based on the exploitative motive will yield higher ACARs (positive market reaction) for the partners than when they (alliances) are based on the explorative motive, but when alliances are based on both the exploitative and explorative motives, the results surpass those for the individual motives.
Conclusions and directions for future research
We explore in this paper the announcement-period CARs of a sample of two-party alliances undertaken during the 1986-2015 period by firms in 11 industries. In aggregate, the returns are higher than reported in prior studies pertaining to alliances. We do not consider JVs in our study.
Ranking the announcement period ACARs around the announcement of alliances for each of the 11 industries and then analyzing the reported operating characteristics of each of the 11 industries in published media reports, we provisionally hypothesize that the ACARs in industries in which the alliances are motivated presumably by the exploitative motive are likely be higher around the announcement of alliances, as compared to the industries where the alliances are motivated by the explorative motive. Univariate analysis did not align the industries in accordance with our expectations.
To gain additional insight into the average announcement period returns reported by the firms in 11 industries, we ran cross-sectional regressions for each of the 11 industries with the (−2, +2) window ACAR as the dependent variable and eight independent variables under four categoriesgrowth options, synergy, competition and financial constraints, and opportunity for cost and risk reduction-along with select firm-level and alliance-type control variables. Each of the eight independent variables has been adopted as an explanatory variable in prior studies. We use these eight independent variables to measure whether the alliances in the industries are motivated by exploitative, explorative or both exploitative and explorative (dual) motives.
Once we group the industries in accordance with the predominant motive(s), our empirical results do confirm our hypothesis that alliances undertaken by the exploitative motive results on average in higher announcement period returns than those undertaken for the explorative motive but it is in the industries which exhibit both explorative and exploitative alliance motives that post the highest returns. Thus, even though the individual industries do not align themselves in accordance with our provisional hypothesis that alliances motivated by the exploitative motive will yield higher CARs than those undertaken for the explorative motive, the grouping of industries based on the results of cross-sectional regressions provide strong evidence in support of the hypotheses of the study.
With regard to the influence of other control variables, licensing-based alliances is viewed positively in the Computer and Office Equipment industry and negatively in the Communications Equipment Industry. Alliances motivated by sharing of research and development potentials by the participants result in loss of value for alliances in the Electronic and Electrical Equipment and the Telecommunications industries.
As far as size of the participating firms is concerned, it is the smaller firms in the Business Service and Computer and Office Equipment industries that benefit from alliances. Higher LEV in the firms entering into alliance in Communications Equipment industry results in lower returns.
Return on Assets (ROA) is statistically significant and negative only for the Drugs industry. Alliance firms with higher ROA in the Drug industry post lower returns indicating that firms with higher ROA prior to alliance in the drug industry are not viewed favorably after the alliance. Neither Capital Intensity nor Cash & Equivalents to Total Assets is statistically significant in any industry.
Our study explores only alliances, concentrates on the announcement-period returns, and is predicated on the critical assumption that investors are able to assess the long-term potential gains to alliances based on the exploration motive around the announcement of alliances. A potential future research can explore long-run performance of the alliances. Yet, we have provided in this paper important results pertaining to the announcement period returns of alliances in major industries. In particular we have demonstrated that it is the alliances based on both the explorative and exploitative motives (dual motive) that are viewed most positively by the markets as measured by the ACARs around the announcement period. Results emanating from our cross-sectional regressions can be utilized to design industry studies (Schmalensee, 1987) on alliances and confirm structural parameters of individual industries. Finally, we report in our paper the distribution of alliances undertaken by firms in different industries.
Appendix A. Variable definitions Variable names
Variable definition
Independent variables M/B
The ratio of the sum of the market value of equity and the book value of debt to the book value of assets SALESG% Annualized sales growth R&D/SALES Ratio of the annual research and development expense to sales for the Year ICCF/MKTCAP Ratio of incremental cash flows (ICCF) over a three year period after an alliance is announced to market capitalization. ICCF t is the difference between capital cash flow at time t (CCF t ) and time 0 (CCF 0 ), where time 0 refers to announcement year of alliance activity (Chen et al., 2015) COMP A dummy variable for product market competition which is equal to 1 for firms facing a high degree of market competition (i.e., firms with a negative EPCM) and 0 for firms facing low market competition. The EPCM is the difference between the firm's operating profit margin and the average profit margin of its two digit SIC code industry. The operating profit margin is defined as operating profit over sales and operating profit is = sales-cost of goods sold-general and administrative expenses. 
DEF/SALES
The ratio of funds flow deficit (DEF) to sales where DEF is calculated as per Frank and Goyal (2003) . Funds flow deficit is defined as (dividends + investment + net change in working capital) t-(cash flow after interest and taxes) t.
OPCOST/SALES
The ratio of operating costs to sales You are free to: Share -copy and redistribute the material in any medium or format. Adapt -remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Alt Z The Altman Z-score is the output of a credit-strength test that gauges a publicly traded company's likelihood of bankruptcy. The Altman Z-score, is based on five financial ratios that can be calculated from data found on a company's annual 10K report.
The Altman Z-score is calculated from the formula: ZScore = 1 
